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Pkop'essor  \\’iLLiAir  Band,  a graduate  of  Liverpool  University, 
has  been  Professor  of  Physics  at  Ycnching  University  for  several 
years.  On  the  morning  of  the  attack  on  Pearl  Harbour  he  and  his 
zeife  succeeded  in  getting  azvay  from  the  Ycnching  campus  at  Peiping 
a fezv  minutes  before  the  Japanese  took  possession.  The  Bands 
promptly  made  contact  zvith  Chinese  guerrillas  in  the  H estern  Hills, 
but  it  zaas  not  till  tzvo  years  later  that  they  zucrc  able  to  make  their 
zaay  through  enemy  lines  to  Chungking,  zvhcrc  Professor  Band  is 

noza  zaorking  zvith  the  British  Scientific  Mission  to  China. 

* 

Later  zvhen  Professor  Band  z'isited  Chengtu,  he  found  there  many 
of  his  former  Ycnching  colleagues  and  students  zvho  had  made  their 
zvay  by  a different  route  from  the  one  he  had  follozvcd,  and  had  rc- 
opened  Ycnching  University  in  association  zvith  hospitable  llest 
China  Union  University  zvhich  zvas  already  serving  as  host  to  three 
other  refugee  Christian  institutions. 

This  description  of  scientific  zvork  done  at  Chengtu  is  published 
in  the  United  States  of  America  zvith  the  permission  of  the  British 
Council  zvhose  courtesy  is  gratefully  acknozvledged. 


SCIENCE 

IN  THE 

CHRISTIAN  UNIVERSITIES 

AT 

CHENGTU,  CHINA 

Heroism  in  academic  circles  may  have  remained  dormant  since  the  Middle 
Ages,  but  it  has  certainly  been  awakened  in  recent  times  by  the  threat 
of  fascism,  and  has  appeared  not  for  the  first  time  on  the  Chinese  scene  in  a 
peculiarly  Chinese  way. 

The  thrilling  stories  of  the  great  migrations  of  the  universities  from  the 
port  cities  to  the  hinterland  have  been  told  before.  Most  of  the  Christian 
universities  joined  in  that  migration,  shared  the  hardships  of  their  sister 
national  institutions.  Three  from  the  East— The  University  of  Nanking  and 
Ginling  College  (both  from  Nanking),  and  Cheeloo  University  (also  known 
as  Shantung  Christian  University),  from  Tsinan— rescued  part  of  their  equip- 
ment and  became  refugee  institutions  on  the  spacious  campus  of  the  West 
China  Union  University,  Chengtu,  Szechuan.  These  were  joined  after  Pearl 
Harbour  by  Yenching  University  which  came  by  many  and  diverse  routes 
from  Peiping. 

The  essential  core  of  these  centres  of  higher  learning  is  constituted  by  their 
purely  academic  pursuits.  This  common  purpose  has  always  been  and  still  is 
to  establish  and  promote  cultural  relationships  between  East  and  West.  It  is 
a human,  essentially  religious,  purpose,  which  is  becoming  more  and  more 
important,  a continually  stronger  binding  force  between  otherwise  distinct 
systems.  It  was  the  impulse  of  this  purpose  which  excited  the  prqsent  writer 
out  of  his  normally  stable  state  at  borne,  stimulated  his  transition  to  Yenching 
University. 

After  the  war,  with  a great  strengthening  of  the  National  Higher  Educa- 
tional Program  confidently  expected,  purely  academic  institutions  financed  and 
controlled  by  western  philanthropic  agencies  must  become  superfluous.  How- 
ever. the  Chinese  are  just  as  interested  in  international  friendship  as  are  the 
western  races.  All  efforts  to  improve  cultural  relations  with  the  West  are 
enthusiastically  supported  by  all  Cbinese  intellectuals. 

Y ith  their  well-established  contacts  in  America  and  Britain,  the  Christian 
Colleges  in  China  present  the  most  natural  channels  through  which  such  cul- 
tural sharing  can  proceed.  With  their  long  experience  at  making  western 
individual  scientists  feel  at  home,  the  Chinese  faculty  personnel  of  these  col- 
leges are  naturally  prepared  to  take  a fundamental  part  in  this  program. 
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RESCUING  SCIENTIFIC  EQUIPMENT 


All  exciting  story  is  told  in  Chengtu  of  the  rescue  of  a large  consignment 
of  apparatus  and  medical  supplies  during  the  summer  and  autumn  of  1940. 
One  of  the  Canadian  missionaries  had  landed  with  this  consignment  under  his 
care  at  Haiphong  in  June  and,  foreseeing  trouble  ahead,  had  stayed  there  to 
expedite  passing  through  customs— a notoriously  unpredictable  business  under 
the  Colonial  French  authorities  in  those  days.  He  managed  to  shepherd  the 
stuflf  up  to  the  Yunnan  border  at  Hokow,  but  arrived  there  just  too  late.  The 
Chinese  had  already  blown  up  the  railway  bridge  across  the  river  and  started 
tearing  up  the  tracks  on  their  side.  While  supervising  repacking  of  the  cases 
into  smaller  packages  for  ferrying  and  human  transport,  this  Canadian  mis- 
sionary contracted  tropical  malaria,  retired  to  Kunming  for  treatment  and 
died  shortly  afterwards. 


Convoy  of  trucks  arriving  in  Chengtu  with  medical  supplies  after  record  run  from  Rangoon. 
Dr.  Hoffman  (left)  and  Dr.  Best  (fourth  from  left)  being  welcomed  by  Drs.  Williams, 
Kilborn  and  Crawford. 


Repeated  efforts  were  made  by  several  representatives  to  get  the  stuff  moved 
up  to  Kunming,  but  malaria,  torrential  rains,  banditry,  air  raids  and  lack  of 
cash  caused  serious  delays.  Not  until  the  middle  of  January  1941  were  the 
crates  safely  in  Kumning.  The  cost  of  the  last  step  alone,  from  the  border  at 
Hokow  included,  besides  the  life  of  the  Canadian  missionary,  the  lives  of 
thirty  coolies,  and  of  five  horses ; cash  expenses  were  equivalent  to  US  $4,000; 
a hundred  and  twenty  coolies  contracted  disease,  five  were  injured  by  bomb- 
ing, and  five  were  arrested  for  attempted  theft.  The  entire  equipment  and  sup- 
plies reached  Chengtu  with  only  minor  losses. 

It  is  only  through  a long  succession  of  such  struggles,  even  in  peace-time, 
against  the  natural  barriers  to  communications  in  the  Southwest,  that  the 
scientific  laboratories  bn  the  West  China  campus  have  been  built  up. 
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BIOLOGY 


IN  THE  PURSUIT  of  biological  studies  there  is  an  obvious  disadvantage  in 
remote  location ; Chengtu  is  no  exception.  But  during  the  present  war  the 
disadvantages  of  isolation  have  been  considerably  magnified.  Inflation  makes 
field  trips  excessively  costly.  The  ocean  blockade  has  created  serious  lacks  in 
reference  material  for  identification  of  specimens.  The  best  biological  library 
is  in  Chungking,  but  the  trip  from  Chengtu  to  Chungking  takes  anything  from 
two  to  five  days,  after  two  or  more  weeks’  waiting  for  reservations  on  the 
bus;  and  the  ticket  costs  NC  $2,000  or  US  $100  each  way,  using  official  rates 
of  exchange. 

RESOURCEFULNESS 

But  your  Chinese  scientist  is  a resourceful  individual ; monetary  and  ma- 
terial difficulties  cannot  quench  his  zeal  for  study.  For  example,  imported 
xylol  is  disappearing  from  the  local  market ; but  locally  produced  turpentine 
has  been  found  a fairly  satisfactory  substitute  for  dehydrating  and  clearing- 
tissues,  and  is  now  used  regularly  in  some  of  the  Chengtu  laboratories.  Instead 
of  imported  glycerine  and  potassium  acetate  as  a preservative  solution,  they 
are  using  local  sugar  and  arsenious  acid.  The  writer  saw  a six-weeks  human 
embryo  perfectly  preserved  in  this  way.  As  dry  preservative  ordinary  table 
salt  and  arsenious  acid  replaces  formaldehyde  which  is  unprocurable. 

Microscope  cover  slides  have  run  out  in  some  departments ; they  have  to 
use  washed-off  photographic  film  instead.  For  Canada  Balsam  they  have  de- 
veloped a mixture  of  local  resin  and  turpentine  which  reached  approximately 
to  the  required  standards  as  regards  acidity,  refractive  index  and  transparency. 
Sealing  w’ax  has  been  made  of  local  resin  and  insect  waxes.  Some  of  these 
substitutes  may  prove  of  permanent  value  after  the  war,  because  the  use  of 
local  materials  in  remote  locations  is  naturally  more  economical. 

COLLECTIONS  AND  TEACHING  MODELS 

West  China  Union  University,  being  at  home  on  the  campus,  has  w^ell 
developed  field  projects,  excellent  collections,  and  a long  history  of  extension 
service  for  the  middle  schools  of  Szechuan  Province. 

Nine  excursions  through  Sikong  and  Szechuan  provinces  through  the  past 
six  years  have  led  to  the  recording  of  fifty-five  different  species  of  frogs  and 
toads,  including  many  new  to  science,  for  example  the  one  with  a long  mous- 
tache, another  with  a gilded  nose,  and  a temple  pet  that  sings  songs  to  accom- 
pany priestly  prayers ! In  all,  one  new’  genus  and  twenty-four  new’  species 
have  been  discovered,  seven  newly  recorded  in  the  area.  The  frog-  that  builds 
a nest  and  spawns  above  the  w’ater  is  an  interesting  example  of  life  history 
study.  An  original  coloured  monograph  on  Chinese  amphibia  is  in  an  advanced 
state  of  preparation  ; the  original  plates  are  superbly  done. 


3 


Economic  entomology  and  the  study  of  plants  and  of  birds,  are  being  car- 
ried on  through  a longterm  program  of  student  theses ; a mass  of  recorded 
data  is  being  accumulated.  Over  20,000  insects,  3,000  plant  specimens,  1,000 
bird  sk'ins,  2,000  reptiles  and  amphibia  are  in  their  museum. 

Their  biological  model  service  started  in  Deceml^er  1937.  is  supported  by 
the  Provincial  Government ; collections  and  display  boxes  of  representative 
insect  pests  and  their  life  histories  are  included.  Already  150  complete  sets  of 
teaching  models  and  collections  have  been  supplied  to  the  National  Ministry 
of  Education  for  distribution  through  twelve  provinces. 

Cheeloo  U^niversity’s  chief  contribution  in  this  field  has  been  in  researches 
on  hookworm  in  cooperation  with  the  Bureau  of  Public  Health ; and  in  chem- 
ical analysis  of  Chinese  medical  plants  indigenous  to  Szechuan,  with  financial 
hel]i  from  the  China  Foundation  and  the  Rockefeller  Foundation. 

CITRUS  FRUIT  FLY 

Economic  entomology  is  the  specialt}'  of  the  University  of  Nanking’s  Col- 
lege of  Agriculture,  Department  of  Applied  Biologyn  Of  particular  interest 
is  the  citrus  fruit  fiy  which  they  have  discovered.  This  pest  is  new  to  science, 
its  Order  Trepidae  is  definite,  but  its  genus  has  not  yet  been  decided:  three 
experts  all  disagree.  The  distribution  of  this  insect  throughout  the  province 
has  been  mapped,  and  it  has  loecome  clear  that  its  spread  is  partly  increased 
liy  the  farmer’s  habit  of  throwing  infested  fruit  into  the  rivers.  The  fly  has 
a very  short  range  of  flight,  and  as  the  fruit  drift  downstream,  the  fly  can 
just  reach  the  banks.  They  cannot  normally  fly  from  one  orchard  to  another 
separated  l:)y  more  than  a few  tens  of  yards. 

Poisonous  bait  of  course  is  a possilfle  protection  of  any  one  orchard  from 
infestation  l:)y  migration  from  neighbouring  orchards.  But  to  indicate  how 
easily  eradicaiion  of  the  pest  could  l)e  achieved  by  determined  eflfort,  it  is  now 
almost  impossible  to  find  the  ]iest  on  the  fruit  trees  of  the  university  campus, 
simply  because  samples  have  been  collected  for  laboratory  study  over  a num- 
ber of  years.  It  has  now  been  established  that  burial  of  infested  fruit  below  a 
depth  of  only  50cm.  in  the  earth  prevents  insects  from  reaching  maturity.  A 
campaign  among  citrus  fruit  growers  is  now  being  launched  with  local  gov- 
ernment cooperation  whereby  it  is  hoped  the  pest  can  be  entirely  eradicated. 

For  taxonomical  studies,  sixty  thousand  insect  specimens  have  been  col- 
lected in  Szechuan  ; most  of  them  are  packed  away  in  readiness  for  the  long 
hoped-for  journey  back  to  Nanking! 

In  the  Alount  Omei  region  they  have  collected  forty  different  kinds  of  gall 
for  studies  in  tannin  yield  for  the  local  leather  industry.  Local  farmers  have 
for  many  generations  been  deliberately  infesting  trees  on  the  slopes  of  Omei 
Shan  wdth  gall  insects  in  order  to  obtain  material  for  Chinese  ink. 

Botanical  work  is  represented  by  an  excellent  collection  of  45,000  fully  iden- 
tified and  mounted  specimens  of  local  flora.  Studies  in  tung  oil  shrubs,  drug 
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plants,  plant  oils  (rape),  complete  their  intimate  contact  with  the  economic 
life  of  the  local  population. 

Generally  speaking  the  biologists  of  the  five  Christian  universities  in  Cheng- 
tu  are  very  much  alive  to  the  needs  of  the  people  of  Szechuan : their  work  is 
however  not  over-biased  towards  applied  biology,  pure  science  is  always  rec- 
ognised as  the  foundation  of  all  knowledge  in  this  as  in  other  fields  of 
academic  life. 


CHEMISTRY 

COOPERATION  between  the  five  universities  is  appropriately  closest  to  a 
chemical  combination  in  tbe  subject  of  chemistry.  The  chemistry  build- 
ing is  a new  one,  completed  in  1941,  built  with  joint  funds,  designed  specifi- 
cally for  the  needs  of  the  several  departments.  This  building  was  erected  in 
memory  of  Clifford  Stublis,  D.Sc.,  Manchester,  appointed  to  the  staff  in  1913 
by  the  Friends'  Missionary  Society,  killed  on  the  campus  of  the  University 
May  30th.  1930,  by  bandits.  A forcible  reminder  of  the  instability  of  life  in 


Sfubbs  Memorial  Chemistry  Building 


West  China,  it  brought  home  to  the  writer  once  more  that  it  is  one  thing 
merely  to  keep  alight  through  periods  of  darkness  a torch  of  learning  that 
has  been  handed  down  for  generations  by  an  intellectually  alert  population, 
quite  another  to  create  from  less  than  zero,  as  these  Chinese  scientists  and 
their  western  colleagues  have  done,  the  proper  atmosphere  for  advanced  scien- 
tific work  among  a people  almost  completely  isolated  from  and  alien  to  such 
fields  of  endeavour. 
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LOCAL  ADAPTATIONS 

Amusing  little  departures  from  standard  practice  and  design  are  pointed 
out  to  visitors  in  this  building.  The  drainage  troughs  and  sinks  in  the  labora- 
tories have  been  chiselled  out  by  hand  from  local  red  sandstone ; table  tops  are 
coated  with  Chinese  lacquer  that  has  proved  to  be  both  acid  and  alkali  resistant 
to  a high  degree.  The  fine  balances  presented  a problem  in  joint  responsibility; 
they  are  all  chained  down  to  their  places  to  prevent  unauthorised  migration. 
The  near  impossibility  of  buying  good  strong  paper  for  labels  is  reflected 
in  the  use  of  postage  stamps  for  the  purpose ! Owing  to  high  prices  for  most 
chemicals,  excessively  high  breakage  fees  have  to  be  charged  merely  to  prevent 
enterprising  students  from  filching  things  to  sell  on  the  market  at  a high 
profit.  Greatly  extended  local  production  of  ceramics  and  glassware  and  of 
such  materials  as  pure  HCl  has  considerably  eased  the  situation. 

INDUSTRIAL  CHEMISTRY 

Major  emphasis  of  the  work  in  chemistry  is  industrial ; but  this  follows  no 
such  ambitiously  general  training  as  is  practiced  in  America,  but  rather  the 
British  methods  of  concentrating  on  a selection  of  special  lines,  such  as  dye- 
stufTs,  leather  tanning,  ceramics,  etc.,  gradually  entering  new  fields  as  need 
and  opportunity  arise. 

In  addition  to  these  special  lines,  a strong  program  of  fundamental  teach- 
ing is  carried  on,  including  courses  for  medical,  dental  and  pharmacy  students. 
Texts  have  been  written  by  the  stafif  and  reproduced  locally. 

The  work  in  leather  tanning  is  being  done  in  cooperation  with  the  Ministry 
of  War,  and  with  the  Provincial  Bureaus  of  Education  and  Reconstruction. 
The  University  staff  is  responsible  for  the  direction  and  management  of  the 
Provincial  Tanning  School,  training  technicians  for  local  leather  factories. 
In  collaboration  with  the  Chinese  Industrial  Cooperatives,  a simplified  set  of 
leather  tanning  machinery  has  been  designed  and  constructed ; it  is  now  being 
copied  by  field  cooperatives  for  immediate  exploitation. 

The  staff  is  engaged  in  research  and  development  work  on  local  materials 
for  use  in  the  leather  industry,  specially  the  preparation  and  use  of  sulpho- 
nated  oils  and  tanning  extracts.  There  is  also  a detailed  research  program  for 
the  study  of  the  mechanism  of  vegetable  tannage. 

In  cooperation  with  the  Ministry  of  Agriculture  and  Forestry  an  extensive 
project  in  natural  dyestuffs  has  been  carried  out  with  special  emphasis  on 
natural  indigo,  and  the  possibility  of  developing  an  improved  indigo  industry 
in  Szechuan.  Since  1910  the  native  industry  declined  due  to  competition  of 
synthetic  indigo  from  abroad.  Present  results  will  put  native  industry  into  a 
position  to  hold  its  own  after  the  war,  taking  present  advantage  of  the  block- 
ade against  the  imported  material. 

These  special  lines  of  work  in  chemistry  are  all  of  immediate  importance 
to  the  country  in  this  time  of  war.  They  command  the  interest  of  students 
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and  of  staff,  and  they  secnre  financial  assistance.  We  may  confidently  predict 
that  the  personnel  and  the  alumni  of  these  departments  will  be  well  prepared 
to  take  a vital  part  in  the  huge  amount  of  industrial  chemical  research  which 
will  fiave  to  be  done  in  connection  with  reconstruction  after  the  war. 


PHARMACY 

ONLY  thirty  years  ago  there  was  just  one  pharmacist,  a Canadian  mission- 
ary, in  all  the  hundred  million  people  of  Szechuan  province.  The  super- 
abundance of  raw  materials  for  modern  pharmaceutical  work  contrasted  star- 
tlingly at  that  time  with  the  crude  use  actually  being  made  of  them  by  the 
traditional  medical  profession.  But  it  was  more  than  twelve  years  before  this 
fact  gained  sufficient  recognition  to  enable  small  scale  pioneer  work  to  expand 
into  anything  like  effective  proportions.  Then  in  1932  West  China  Union 
University  took  the  work  under  its  wing,  established  a department  of  phar- 
macy in  the  College  of  Natural  Sciences.  This  department  is  still  the  only 
school  of  pharmacy  in  Free  China  besides  the  small  national  school  recently 
started  near  Chungking. 

After  the  outbreak  of  World  War  II  in  Europe,  the  National  Government 
began  to  realise  the  necessity  for  developing  a native  modern  pharmaceutical 
industry.  The  West  China  University  department  was  consulted  as  to  possi- 
bilities of  expansion  so  as  to  be  able  to  undertake  manufacture  of  drugs  for 
national  use.  Funds  were  allocated  by  Madame  Chiang,  and  also  by  the 
International  Red  Cross,  which  permitted  reorganisation  into  three  divisions 
respectively  responsible  for  teaching,  research  and  manufacture,  the  last  two 
being  new. 

The  pharmacy  building— a convenient  two-story  semi-Chinese-style  structure 
—is  well  equipped  with  laboratory  space  for  regular  classwork.  There  is  a 
milling  room  with  choppers,  grinders,  millstones,  etc.  One  large  grinder,  im- 
proving the  design  of  a small  imported  machine,  was  constructed  by  a village 
tinsmith.  In  the  distilling  room  a remarkable  self-made  system  provides  (a) 
a large  steam-heated  evaporation  surface  table,  (b)  distilled  water  and  (c) 
hot  waste  water  for  washing  purposes. 

There  are  now  over  a hundred  students  enrolled  in  the  pharmacy  course. 
They  receive  the  university  degree,  correlated  requirements  being  studied  in 
the  other  university  departments.  The  graduates  are  in  great  demand  all  over 
the  country,  and  the  Ministry  of  Education  is  urging  rapid  expansion  of  the 
student  enrollment. 

Nine  out  of  ten  of  the  gradtiates  are  conscripted  by  the  government  for  war 
service  with  medical  and  Red  Cross  units. 

Their  training  is  exceedingly  practical ; for  their  thesis  work,  before  grad- 
uating, each  student  has  to  select  and  purchase  local  drug  materials  on  the 
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market,  carry  out  all  the  processes  in  the  mill  room  needed  to  prepare  it  for 
experimental  work.  By  means  of  a systematic  program  of  study  by  every 
class  of  senior  students  in  succession,  over  the  brief  period  of  a dozen  years, 
there  have  already  been  produced  signihcant  contributions  to  knowledge  of 
medicinal  drugs  indigenous  to  ^^'’est  China. 

DRUG  MANUFACTURE 

The  manufacturing  work  is  still  young  and  not  quite  up  to  the  standards 
these  workers  wish  to  attain  before  claiming  to  be  an  acceptable  pattern  for 
a nation-wide  pharmacy  organisation.  Besides  the  normal  difficulties  of  pio- 
neer projects,  they  have  to  overcome  all  the  added  troubles  due  to  the  war 
and  the  blockade. 

Besides  the  obvious  aims  of  such  work,  namely  to  supplement  the  depart- 
ment budget  by  sale  of  small  quantities  of  drugs  to  the  local  community,  and 
to  help  supply  local  hospitals  with  goods  cut  off  by  the  blockade,  there  is 
another  purpose ; to  train  students  of  pharmacy  in  the  manufacture  of  chem- 
ical drugs  commercially^— and  ethically. 

In  connection  with  the  manufacturing  work  it  was  interesting  to  see  the 
hypodermic  tablet  molds : one  imported  plate,  and  two  or  three  made  locally 
by  the  village  tinsmith.  The  local  ones  were  mechanically  improved  in  design 
and  perfectly  satisfactory. 

Toothpaste  was  being  made  and  filled  into  tin  tubes  which  had  been  brought 
up  from  Shanghai  before  the  war;  these  tubes  are  not  being  manufactured 
now  owing  to  war  priority  on  the  metal. 

A respectable  list  of  150  different  household  drugs  is  published:  they^  are 
all  made  by  the  pharmacy  and  obtainable  at  the  sales  department— a popular 
centre  on  the  campus.  Orders  are  continually  being  made  up  for  provincial 
public  health  clinics.  Often  the  government  will  send  in  raw  materials  and 
request  the  pharmacy  to  make  them  up  into  pure  forms  convenient  for  use 
either  for  the  military  or  their  public  clinics. 

A first  class  pharmaceutical  education  institute  in  every  province  of  China 
is  the  minimum  objective  that  will  satisfy  the  ambitions  of  these  pioneers. 
On  the  classroom  walls  is  a large  map  of  the  United  States  and  Canada,  show- 
ing the  locations  of  pharmaceutical  educational  centres  in  North  America, 
livery  student  is  encouraged  to  dream  of  a similar  map  for  China ; every  staff 
member  is  enthusiastically  working  towards  making  their  pharmacy  the  model 
institute  in  such  a development. 

The  director  of  research  in  the  pharmacy  department  is  a member  of  the 
Pharmacy^  Commission  of  the  IMinistry  of  Education.  The  University  thus 
has  direct  contact  with  the  Central  Government  and  so  a special  opportunitv 
and  responsibility  to  cooperate  with  the  nation's  leaders  in  directing  future 
])olicy  regarding  pharmacy  in  all  its  branches  during  the  reconstruction  of 
the  country. 
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The  China  Pharmaceutical  Association  has  recently  1)een  organised  with 
its  headquarters  in  Chungking;  a l>ranch  has  also  been  established  in  Chengtu 
at  the  University  Pharmacy.  It  would  be  of  inestimable  value  to  China’s  pio- 
neer pharmacists  if  the  pharmaceutical  associations  of  the  United  States, 
Canada  and  Britain  were  willing  to  cooperate  with  them  in  some  tangible 
way.  Any  move  in  this  direction  would  be  both  welcomed  and  appreciated 
in  China. 


MEDICINE  AND  DENTISTRY 

WEST  CHINA  UNION  UNIVERSITY  was  founded  in  1910,  one  year  before 
the  beginnings  of  the  Chinese  Republic ; the  medical  faculty  was  organ- 
ised in  1914,  the  dental  faculty  in  1919,  and  the  two  were  united  into  the 
College  of  Medicine  and  Dentistry  ten  years  later.  The  founders  of  the  College 
were  the  Canadian  Methodist  (now  the  United  Church  of  Canada).  Meth- 
odist Episcopal  and  American  Baptist  Foreign  Missionary  Societies,  and  the 
British  Society  of  Friends.  These  were  later  joined  by  tbe  Anglican  Cburch 
Missionary  Society.  Additional  funds  have  since  come  from  the  China  Foun- 
dation, the  China  Medical  Board,  the  Canadian  Red  Cross,  the  British  Boxer 
Indemnity  Committee,  the  Rockefeller  Foundation,  the  Friends’  Ambulance 
Unit,  the  American  Dental  Trade  x\ssociation,  besides  other  private  sources. 
The  main  purpose  of  the  founding  bodies  is  to  provide  a Christian  medical 
profession  for  West  China. 


Museum  of  Pathology  and  Parasitology 
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Since  the  war,  eight  distinct  medical  units  have  been  linked  in  one  “United 
Hospital"  as  a teaching  institution  for  the  combined  medical  colleges  of 
Cheeloo  and  \^’est  China  Union  Universities.  They  are : The  Eye-Ear-Nose- 
Throat  Hospital,  General  Hen's  Hospital,  University  Hospital,  two  nursing 
schools  (Jen-Ch’i  and  PUMC),  two  dental  clinics  and  a tuberculosis  sani- 
tarium. Cooperating  with  the  United  Hospital  are  also  the  University  De- 
partment of  Pharmacy  (described  above),  School  of  IMidwifery,  (Women’s 
Foreign  Missionary  Society  of  the  American  Methodists),  the  ^Municipal 
Psychopathic  Hospital,  the  Wenkiang  Public  Health  Centre  and  the  Uni- 
versity Leper  Hospital. 

There  are  400  beds  in  the  United  Hospital ; during  one  year  they  receive 
6,000  patients,  100,000  outpatients,  and  perform  2,000  operations. 

The  dental  work  is  unique  in  this  country,  the  only  real  school  of  dentistry 
in  China.  An  impressive  array  of  cubicles  each  with  complete  up-to-date  equip- 
ment greets  the  visitor’s  eye : dental  students  have  excellent  facilities  for 
experience,  not  entirely  at  the  cx])ense  of  the  ])atients  who  seem  well  satisfied 
with  the  service.  The  senior  stafif  in  charge  of  the  work  are  first  class  dentists- 
surgeons. 


Denfai  clinic  in  College  of  Medicine  and  Dentistry 

The  University  Hospital  on  the  campus  boasts  an  impressive  set  of  modern 
buildings  : construction  commenced  in  1938,  and  is  not  yet  complete.  Already 
included,  however,  are  all  essential  rtHpiirements,  and  the  organisation  is  func- 
tioning to  capacity.  There  are  general  wards,  isolation  wards,  a large  out- 
patients deirartment,  internes’  quarters,  kitchen,  laundry,  boiler  house,  morgue, 
oirerating  theatres,  X-ray  rooms,  maternity  centre,  eye  clinic,  administrative 
offices,  college  classrooms  and  library,  and  an  animal  house.  Further  ward 
space  remains  under  construction. 

Most  cons])icuous  efifect  of  the  wartime  blockade  is  in  shortage  of  X-ray 
supplies.  In  the  University  Hospital  there  is  only  one  tube  with  no  replace- 
ment in  sight,  in  the  whole  city  there  are  only  five  dozen  films  for  photographic 
diagnosis.  All  facilities  of  the  United  Hospital  are  open  to  the  Allied  armed 
forces,  including  emergency  cases,  as  an  allied  base  hospital.  Details  cannot 
he  given  here  for  security  reasons,  hut  it  is  clear  that  additional  supplies  will 
be  needed  for  anv  considerable  extension  of  their  work  in  this  connection. 
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The  Eye-Ear-Nose-Throat  Hospital  in  the  city  has  several  unusual  charac- 
teristics due  to  local  conditions.  All  patients  admitted  to  wards  have  to  submit 
to  being  de-loused;  and  they  undergo  longer  periods  of  hospitalisation  or 
convalescence  because  their  home  conditions  are  generally  so  completely  in- 
sanitary. Trachoma  is  exceedingly  prevalent.  There  is  a free  eye  clinic  financed 
by  Madame  Chiang  as  part  of  the  work  of  this  Hospital. 

This  Hospital  has  fine  optical  instruments ; it  is  also  equipped  for  electro- 
therapy, and  electrosurgery.  The  X-ray  apparatus  is  good,  but  its  work  is 
curtailed,  no  replacements  have  come  since  plates  for  dental  photos  gave  out 
six  months  ago. 

There  was  a patient  suffering  from  bronchial  abscess ; they  have  here  the 
only  bronchioscope  in  Free  China,  and  so  have  hopes  of  saving  this  patient 
in  spite  of  the  shortage  of  sulfathiazole. 

In  addition  to  the  administrative  staff  there  are  twelve  internes,  fourteen 
resident  doctors;  nearly  300  outpatients  are  treated  every  day.  For  the  staff 
and  the  patients  there  is  a beautiful  Chinese-style  rock  garden  with  an  arti- 
ficial pool  containing  goldfish,  and  an  extensive  lawn  surrounded  by  shady 
trees.  But  there  is  no  air-raid  shelter. 

TYPICAL  CASES 

On  visiting  the  General  Men’s  Hospital,  also  in  the  city,  the  writer  dis- 
covered that  several  of  the  internes  and  resident  doctors  had  been  his  students 
in  pre-medical  days  before  the  war;  he  was  thereupon  invited  to  join  the 
surgeon’s  rounds.  In  the  pediatric  ward  a child  above  five  years  of  age  with  a 
dislocated  pelvis  was  on  display  as  a demonstration  for  a lecture  on  diagnosis 
and  treatment.  One  was  impressed  with  the  absence  of  that  harsh  atmosphere 
one  sometimes  hears  blamed  on  hospitals  generally  : “spoiling”  children  is  such 
an  ingrained  habit  of  the  Chinese  that  a few  years  medical  training  is  quite 
harmless. 

In  the  next  ward  we  got  a cross-section  of  Free  China;  two  patients  whose 
homes  were  in  Hankow,  one  from  Kansu,  a fractured'  spine  case  from 
Szechuan— his  legs  were  paralysed,  an  ex-railroad  worker  from  Tientsin  who 
had  had  an  automobile  accident  on  the  road  near  Chengtu  from  Chungking, 
and  an  aviator  from  Chekiang  who  had  dislocated  his  spine  in  a forced 
landing. 

After  this  enchanting  round  we  were  taken  into  one  of  the  operating 
rooms,  watched  a patient  being  molded  into  a plaster  cast— spinal  case  again. 
The  plaster  of  paris  is  made  by  the  hospital  staff  from  local  crude  rock 
gypsum ; the  crystals  are  first  baked,  then  powdered  in  an  ordinary  peasant’s 
grindstone  used  normally  for  making  peanut  butter. 

Medical  students  receive  seven  years  education  before  graduation.  Nearly 
half  of  them  come  from  homes  in  occupied  China.  All  the  graduates  are  now 
in  Free  China.  Public  Health  clinics  of  the  provincial  governments  claim 
nearly  one-third  of  the  graduates,  as  do  Mission  Hospitals  and  private  ijractices. 
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AGRICULTURE 


HE  UNIVERSITY  of  Nanking’s  agricultural  work  has  had  a long  history  of 


X intimate  contact  with  the  needs  of  the  peasant  population.  It  was  initiated 
by  the  late  Dr.  Joseph  Bailie  in  his  relief  projects  during  the  1911  famine  in 
the  lower  Yangtze  basin,  and  was  later  well  established  in  1924  by  the  aid  of 
large  grants  from  the  International  Famine  Relief  Commission. 

The  foundations  of  crop-improvement  work  were  laid  by  visiting  profes- 
sors and  experts  from  America  and  Britain;  and  before  1938  the  University 
had  set  uji  four  crop  improvement  stations,  many  extension  stations,  and 
coo])eration  with  many  other  organisations  in  a highly  successful  program  of 
research  and  extension.  The  scale  of  their  work  at  that  time  was  comparable 
with  that  of  the  United  States  Department  of  Agriculture. 

Ifvacuation  from  Nanking  cost  the  College  of  Agriculture  and  Forestry 
95%  of  its  literature  and  80%  of  its  ecpiipment.  Monetary  inflation  combined 
with  these  losses  has  disrupted  all  but  the  most  essential  lines  of  research ; 
extension  work  can  only  be  done  where  the  costs  are  provided  by  special  gov- 
ernment subsidies : the  normal  budget  goes  entirely  into  instruction. 

The  College  is  organised  on  an  ambitious  scale— eight  departments  and  two 
training  schools,  containing  twenty  divisions,  the  professorial  staff  over  forty 
in  number.  There  are  departments  of  Agricultural  Economics,  Agronomy, 
Horticulture,  Forestry.  Applied  Biology,  Sericulture.  Agricultural  Educa- 
tion. and  Extension;  the  two  schools  are  for  Rural  Leadership  and  Horticul- 
ture Teacher  Training.  'Phis  latter  school  w'as  started  at  the  request  of  the 
Ministry  of  Ifducation  and  is  financed  by  them.  This  is  regarded  locally  as  an 
"epoch-making  event.” 


COORDINATED  RESEARCH 


In  certain  fields  the  whole  college  is  mobilised  for  research.  For  examine, 
on  citrus  fruit  problems  in  Szechuan,  where  each  division  or  department 
works  on  the  relevant  aspects  of  the  same  project : soils ; culture  methods ; life 
history  ; pollination  ; improved  varieties  ; pests  and  diseases  ; methods  of  stor- 
age ; washing  machinery ; wrapjjers,  etc.  Practical  results  have  been  achieved. 
For  example  old  methods  of  storage  resulted  in  50%  losses  of  market  value; 
new  methods  of  storage  develojied  by  this  projects  reduce  losses  to  6%  . 

Lender  the  Department  of  Agronomy  fourteen  exjierimental  and  extension 
stations  have  been  operating;  but  about  half  are  now  in  enemy  hands.  The 
results  obtained  have  been  adapted  to  the  needs  of  Szechuan  : fifty  thousand 
acres  of  land  in  Szechuan  are  now  under  improved  wheat  introduced  in  this 
way.  Rice  adapted  for  the  North  has  been  found  unsuitable  here:  work  has 
had  to  l)egin  from  "scratch.”  Soya  bean  has  been  im])roved  and  is  now  in  the 
extension  stage. 
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Left:  Common  method  of  transporting  oranges  to  market. 

Right:  Improved  method  by  which  injuries  to  fruit  were  decreased  75  per  cent. 

ECONOMIC  STUDIES 

In  the  Department  of  Agricultural  Economics,  the  University  publishes  the 
‘‘Economic  Weekly”  on  price  and  index  problems.  An  informal  “Sino-Western 
Economics  Institute”  raised  funds  for  starting  a monthly  bulletin  ‘‘Economic 
Facts,”  which  is  now  self-supporting,  the  income  coming  from  its  subscribers. 
It  provides  facts  essential  to  all  farmers'  hanks  and  government  departments. 

A detailed  survey  of  five  counties  in  Szechuan  has  been  made  liy  the  Divi- 
sion of  Rural  Sociology,  with  funds  from  the  Ministry  of  Social  Affairs  in 
Chungking.  Many  recommendations  made  by  the  Division  in  the  light  of  this 
survey  have  been  at  least  in  theory  accepted  by  the  authorities.  The  biggest 
project  recently  completed  in  cooperation  with  the  Land  Registration  Bureau 
of  the  Provincial  Government  has  been  a complete  study  of  land  classification 
throughout  Szechuan  including  factors  of  soil  type,  market  value,  cro]!  vield 
in  rice,  wheat,  potato,  rape  and  tobacco,  irrigation  facilities,  etc.  Contours  on 
eighteen  different  elements  were  drawn  and  averaged  for  the  final  maps.  Com- 
pared with  similar  surveys  of  land  utilisation  in  the  U.S.A.  this  one  achieved 
comparatively  simple  results,  but  the  difficulties  in  its  execution  were  far 
greater.  No  good  references,  no  accurate  census,  no  maps,  poor  communica- 
tion facilities.  The  work  has  been  a piece  of  invaluable  pioneering. 

RURAL  RECONSTRUCTION  PROGRAM 

Not  included  in  any  of  the  special  dej^artments,  done  chiefly  through  the 
Dean’s  office,  is  the  working  out  of  a remarkal)ly  detailed  and  ])ractical  pro- 
gram of  agricultural  reconstruction.  This  however  is  ]:)urely  sociological ; we 
may  not  discuss  it  here  beyond  making  the  remark  that  it  is  particularly  hapi)y 
that  science  applied  to  social  needs  has  here  sf)me  chance  of  going  hand-in- 
hand  with  an  enlightened  and  progressive  policy  of  rural  reform,  jirovided 
our  intellectuals  are  able  to  carry  the  government  authorities  with  them  in 
this  planning. 
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INTRODUCTION  OF  APPLES  AND  LEMONS 

West  Chiiici  L nioii  Lniversity  has  a much  less  ambitious  organisation, 
i heir  Agricultural  School  and  Research  Institute  is  not  so  departmentalised 
or  so  divided  within  itself ; its  professorial  staff  can  be  counted  on  the  fingers 
of  two  hands,  hut  their  influence  upon  the  life  of  Szechuan,  where  they  have 
been  working  since  the  foundation  of  the  University,  is  out  of  all  proportion. 


Lemons  from  the  University  orchard 


It  was  this  group  who  introduced  the  first  apples  into  the  province  in  1922. 
From  the  one  original  apple  tree  it  is  now  estimated  there  have  been  grown 
at  least  a million  trees  through  the  province.  The  same  applies  to  lemons ; the 
original  trees  suffered  shipwreck  and  submersion  in  the  Yangtze  rapids  along 
with  the  cargo  of  a returning  missionary  family;  now  lemons  are  regularly 
found  on  the  markets  of  Chengtu.  Twenty-nine  varieties  of  a citrus  fruit  of 
improved  strain  have  been  imported  and  are  now  flourishing  in  Szechuan. 

Along  with  this  program  the  group  is  starting  experimental  work  on  can- 
ning and  preservation  of  fruits  and  other  horticultural  products— Chengtu 
plateau  with  its  all-the-year-round  supply  of  fruits  and  vegetables  offers  excel- 
lent opportunities  for  developing  this  as  an  export  trade  after  the  war.  At  the 
same  time  a survey  is  being  made  of  food  infesting  moulds ; over  five  hundred 
isolates  have  already  been  obtained,  most  identified,  and  pure  cultures  kept  in 
the  mycological  collection. 
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DAIRY  FARMING 


The  contribution  to  the  life  of  Szechuan  people  of  which  the  Institute  is 
justifiably  most  proud  is  in  dairy  fanning.  Twenty  years  ago  dairy  farming 
was  unknown  in  Szechuan  beyond  a few  sickly  animals  belonging  to  individual 
missionary  families.  The  first  pure  bred  Holstein-Friesian  bull  was  imported 
in  192T,  and  the  second  animal  in  1934.  In  1939  Madame  Chiang  set  aside 
two  of  her  prize  pedigree  animals  for  community  breeding  in  Chengtu— her 
herd  was  under  the  care  of  the  West  China  Union  University  Institute  staff. 
Now  over  a thousand  cows  and  heifers  have  l^een  served  by  these  four  l^ulls. 


Leff  fo  righf:  Chinese  native  yellow  cow  giving  seven  pounds  of  milk  daily  when  fresh;  first 
generation,  improved  cow,  Holstein  strain,  giving  20  pounds  daily;  second  generation  giving 
33  pounds  daily. 


Profits  from  locally  improved  dairy  cows  resulting  from  this  service  so 
increased  the  demand  for  these  breeding  facilities  that  artificial  insemination 
was  started  in  November  1942.  Considerable  incredulity  had  at  first  to  be 
overcome,  the  people  of  Szechuan  have  a deep-seated  belief  in  the  natural 
rather  than  the  artificial  process.  The  first  peasant-dairyman  to  submit  his 
animal  to  the  test  expressed  his  doubts  with  vigour:  “But  the  calf  when  born 
may  be  no  bigger  than  a dog,  and  the  milk  flow  after  calving  on  a similar 
scale ; I shall  be  a ruined  man,  and  will  miss  my  chance  of  getting  a second 
generation  improved  heifer  sired  by  Madame  Cbiang’s  best  bull.’’  Fortunately 
for  the  project,  after  280  days  of  anxious  waiting  the  first  “Test  tube  calf” 
in  Szechuan  was  a perfectly  normal  heifer  which,  on  maturity  has  been  since 
yielding  50  lbs.  of  milk  a day,  compared  with  its  dam’s  original  8 lbs. 
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Young  ljulls  bred  in  iNIadaine  Chiang's  herd  are  sold  out  to  strategic  points 
throug'h  Free  China,  placed  so  as  to  give  the  widest  breeding  services  in  a 
large  plan  for  improving  dairy  farming  in  the  whole  country. 

Now  in  progress  is  a similar  program  of  improvement  of  dairy  goats.  First 
goat  imported  came  in  1940,  goat's  milk  is  already  on  the  market. 

China  is  fast  l)ecoming  milk-conscious.  The  work  of  the  Institute  should 
go  down  in  the  annals  of  Szechuan  history ; their  contribution  to  building  up 
the  New  China  is  of  greater  imi)ortance  than  may  just  now  be  realised. 


SCIENCE  EDUCATION 

Il\  west  china  the  emphasis  of  the  Christian  colleges  of  science  has  rightly 
been  on  science  education  rather  than  research.  Their  success  has  not  been 
as  spectacular  as  the  pure  research  and  technological  work  of  the  National 
universities,  but  nevertheless  we  may  fairly  regard  it  as  of  equal  if  not 
greater  importance  when  considered  against  the  background  of  a local  educa- 
tionally backward  community. 

This  is  specially  true  of  such  subjects  as  physics  and  mathematics  where 
accidents  of  geography  have  little  if  any  advantages  to  offer  in  the  way  of 
subject  material  for  research.  In  contrast  with  the  very  active  program  of  pure 
research  carried  on  in  Peiping  before  the  war,  the  output  here  might  be  con- 
sidered disa])pointing.  But  it  must  be  rememliered  that  Peiping  had  for  genera- 
tions been  the  intellectual  centre  of  the  continent ; general  educational  standards 
were  as  high  as  anywdiere  else  in  the  world. 

It  is  highly  probable  that  following  the  concentration  in  Szechuan,  and 
round  Chengtu  especially,  of  so  many  university  organisations,  private  and 
national,  the  atmosphere  of  Chengtu  will  gradually  change ; it  is  indeed 
alread}'  changing,  not  towards  a wartime  atmosjihere,  hut  towards  a peace- 
time cultural  atmosphere. 

PHYSICAL  GEOGRAPHY 

Ginling  College's  Department  of  Geography  is  doing  specially  important 
work  in  developing  and  strengthening  standards  of  education  in  Szechuan. 
'I'lirough  extensive  travelling,  a fine  collection  of  photographs  has  been  made 
as  teaching  material.  Former  geographical  trends  in  Chinese  education  have 
always  been  either  historical  or  political,  there  is  no  reference  material  in 
physical  geograjihy.  Ginling's  program  requires  therefore  completely  new 
literature  and  texts  based  on  Chinese  physical  geography : it  is  obvious  that 
imported  material  is  useless  for  this,  and  the  staff  is  actively  engaged  on  the 
creation  of  such  literature.  The  department  is  also  organising  a geography- 
teachers'  association  which  has  become  especially  active  in  promoting  the 
teaching  of  geography  as  a subject  with  great  significance  in  international 
understanding. 
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VISUAL  EDUCATION 

Perhaps  the  most  siiectacular  work  in  science  education  lias  been  tliat  of 
Xanking-  University's  Msual  Education  Department.  Their  exhibiting  of 
imported  films  began  in  1930,  and  three  years  later  they  commenced  to  produce 
their  own  films.  Xew  sound  equipment  was  installed  in  1942,  and  first-class 
performances  are  now  a regular  feature  of  campus  life.  One  hundred  reels 
have  been  produced  by  the  department,  and  a thousand  copies  made  and  dis- 
tributed around  the  country.  During  1943  two  hundred  and  twenty  shows  were 
given  in  and  near  Chengtu,  with  a total  audience  of  nearly  600,000. 

The  writer  w'as  privileged  to  attend  a private  showing  of  three  of  their 
reels  on  the  local  salt  industry,  coal  mining  and  ceramics.  They  gave  a vivid 
picture  of  the  rapid  strides  being  made  towards  industrialisation  of  the 
hinterland. 


Students  receiving  instruction  in  use  of  motion  picture  cameras 


The  department  gives  a two-year  college  course  on  motion  picture  and 
radio,  to  train  men  in  responsibility  for  visual-audio  educational  programs. 
Graduates  are  already  in  positions  with  provincial  bureaus  of  education,  one 
is  with  the  Chinese  Expeditionary  Force  in  India. 

Among  the  plans  laid  down  for  1944  by  the  energetic  leaders  of  this  work 
are  the  following:  To  extend  out-of-town  shows  both  for  the  masses  and  for 
the  Allied  forces ; to  send  an  expedition  to  the  North-West  filming  industrial 
development  in  that  part  of  the  country.  In  preparation  for  post-war  planning 
they  will  endeavour  to  extend  their  visual  education  methods  to  middle  schools  ; 
and  hope  to  build  a “hall  of  dynamic  education'’  on  the  university  campus 
which  will  facilitate  training  and  service  before  the  war  ends  so  as  to  he  ready 
for  the  expected  great  extension  of  work  after  the  war. 

Western  scientists  have  every  reason  to  remain  proud  of  the  part  l)eing 
played  by  their  Chinese  cousins  in  the  regeneration  of  their  country. 
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